Plasmin- and thrombin-accelerated shedding of syndecan-4 ectodomain generates cleavage sites at Lys(114)-Arg(115) and Lys(129)-Val(130) bonds.
Syndecans are transmembranous heparan sulfate proteoglycans abundant in the surface of all adherent mammalian cells and involved in vital cellular functions. In this study, we found syndecan-1, -2, -3, and -4 to be constitutively expressed by human umbilical vein endothelial cells. The exposure of the ectodomains of syndecan-1 and -4 to the cell surface and their constitutive shedding into the extracellular compartment was measured by immunoassays. In the presence of plasmin and thrombin, shedding was accelerated and monitored by detection and identification of (35)S-labeled proteoglycans. To elucidate the cleavage site of the syndecan ectodomains, we used a cell-free in vitro system with enzyme and substrate as the only reactants. For this purpose, we constructed recombinant fusion proteins of the syndecan-1 and -4 ectodomain together with maltose-binding protein and enhanced yellow fluorescent protein as reporter proteins attached to the N and C termini via oligopeptide linkers. After protease treatment of the fusion proteins, the electrophoretically resolved split products were sequenced and cleavage sites of the ectodomain were identified. Plasmin generated cleavage sites at Lys(114) downward arrowArg(115) and Lys(129) downward arrowVal(130) in the ectodomain of syndecan-4. In thrombin proteolysates of the syndecan-4 ectodomain, the cleavage site Lys(114) downward arrowArg(115) was also identified. The cleavage sites for plasmin and thrombin within the syndecan-4 ectodomain were not present in the syndecan-1 ectodomain. Cleavage of the syndecan-1 fusion protein by thrombin occurred only at a control cleavage site (Arg downward arrowGly) introduced into the linker region connecting the ectodomain with the enhanced yellow fluorescent protein. Because both plasmin and thrombin are involved in thrombogenic and thrombolytic processes in the course of the pathogenesis of arteriosclerosis, the detachment of heparan sulfate-bearing ectodomains could be relevant for the development of arteriosclerotic plaques and recruitment of mononuclear blood cells to the plaque.